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A Local Path Planning Algorithm considering the Mobility
of UGV based on the Binary Map

o] o «* ol & F* rLPS =
Young-il Lee Ho-Joo Lee Jung-Ho Ko
Abstract

A fundamental technology of UGV(Unmanned Ground Vehicle) to perform a given mission with success in

various environment is a path planning method which generates a safe and optimal path to the goal. In this paper,

we suggest a local path-planning method of UGV based on the binary map using world model data which is

gathered from terrain perception sensors. In specially, we present three core algorithms such

as shortest path

computation algorithm, path optimization algorithm and path smoothing algorithm those are used in the each

composition module of LPP component. A simulation is conducted with M&S(Modeling & Simulation) system in

order to verify the performance of each core algorithm and the performance of LPP component with scenarios.

Keywords : Autonomous Navigation, LPP(Local Path Planning), Path Optimization, Path Smoothing, Binary Map, UGV
(Unmanned Ground Vehicle)
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01. return tan '(xeee / Yare);
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02. IF(Hger < —90) set G(-ABM, 0) to Goat
03. ELSE IF(Hgee > 90) set G(ABM, 0) to Goal,
04. ELSE IF(Hgpp >= —45 AND Hgep <= 45)

05. CPyx = round(tan(Hgpp) * ABM);
06. set G(CPyx, ABM) to Goal
07 ELSE |F((HGPP >= _90 AND HGPP < _45) OR

(Hgpe > 45 AND Hgpp <= 90))

08. CPy = round(ABM / tan(Hgee)):
09. set G(ABM, CP,) to Goal.
PenaltyWeighting()

10. WHILE each G(x, y) in opposite side of
pre_heading on the basis of FailedGoal

1. F(n) = F(N) + (Wiactor * Wrum);

ComputeShortestPath()

12. Hgrr = HeadingAngle(G(xo, Yo), Gl(xarp, Yarr));
13. FindGoalPosition();
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BlockingCheck(Ps(x, y), Pe(x, y))
01. slope = (ype = yps) / (Xpe — Xps)s
02. FOR(i = xps to Xpg)

03. y_lower = round(yes + (i = xps — 0.5)*slope);

04. y_upper = round(yps + (i — xps + 0.5)*slope);

05. IF(i == xps) y_lower = yps;

06. IF(i == xpe) y_upper = yee;

07. FOR(j = y_lower to y_upper)

08. IF(G(i, j) == obstacle)

09. return BLOCKED; break;

10. return NOT_BLOCKED;

PathOptimization()

11. FOR( = 0 to i < Ppum)

12. FOR(j = Pnum to j > i)

13. IF BlockingCheck(Pi(x, y), Pi(x .y)) ==
NOT_BLOCKED

14. remove points between P; and Pj;

15. i = j; break;

Fig. 5. Path Optimization ¥12|& 2AlZ=

Initialize()

01. Spline(Po(x, y), G(0, 1), Pa(x, ), Pa(x, y));
02. tag Ps(x, y) with EDGE;

Spline(Po, Pi, Pz, P3);
03. Smum = sart((xes = xp0)® + (vps = Yr0)?) / Seizes
04. FOR(n = 0 to Spum)

05. xseune = xpox(1 = ) + 3xxpr*n(1 — n) +
Bexpp*n®*(1 = n) + xpa*n®;

06. yseune = Yeox(1 = n)® + Bxyprxn(1 — n)* +
3rypo*n?x(1 = n) + ypaxn’;

07. DrawPoint(Xseuing, YspLINE)S

PathSmoothing()

08. tag all points € optimized path with EDGE;
09. segment the optimized path into AG;

10. Initialize();

11. FOR(n = 3 to Pnum)

12. IF Pa(x, y) == EDGE

13. Spline(P'n-2(x, ¥), P'ai(x, ), Panlx, y),
Pra(x, ¥));

14, n=n+2;
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